abstract Background: Neuropsychiatric deficits can induce marked disability in patients with dementia and increase caregiver distress. Several studies have found that neuropsychiatric symptoms are common both in patients with Alzheimer's disease (AD) and patients with vascular dementia (VaD). However, there are few studies of the neuropsychiatric disturbances in large clinical samples of patients with mixed (cortical -subcortical) VaD from mainland China. This study aimed to investigate the neuropsychiatric symptoms in VaD patients in mainland China. Methods: Eighty patients with mixed VaD for over 6 months duration, and their caregivers (VaD group), were recruited for interview in Zhongnan Hospital of Wuhan University, from June 2010 to June 2012. Eighty age-and sex-matched normal volunteers (control group) were interviewed at the same time. The Mini Mental State Examination (MMSE) and the Neuropsychiatric Inventory (NPI) were administered to the VaD patients, their caregivers, and normal volunteers. Group differences were analyzed using the unpaired t-test. Results: The total mean scores of the NPI in the VaD group were higher than in the control group (P < 0.01). The subscale scores of NPI, including delusions, hallucinations, depression, apathy, irritability, agitation, aberrant motor behavior, and change in appetite were significantly higher in the VaD group than in the control group (P < 0.05-0.01). Compared with the mild VaD subgroup, the NPI subscale scores of apathy, irritability and total scores were significantly higher in the moderate VaD subgroup (P < 0.05-0.01); the NPI subscale scores of anxiety, apathy, irritability, and total scores were significantly higher in the severe VaD subgroup (P < 0.01). Compared with the moderate VaD subgroup, the NPI subscale scores of anxiety and apathy were significantly higher in the severe VaD subgroup (P < 0.05-0.01). Conclusions: Neuropsychiatric symptoms, such as hallucination, anxiety, apathy, irritability and aberrant action behavior, are common in patients with mixed VaD from mainland China; anxiety and apathy were more pronounced in the subgroup of severe VaD patients.
introduction
Poststroke dementia occurs in up to one third of patients with clinically eloquent ischemic stroke after age 65 years [1] . Moreover, MRIdocumented silent brain infarcts more than double the risk of dementia in the elderly [2] . In recent years, the concept of vascular cognitive impairment has been advanced as an alternative to the more narrowly construed notion of vascular dementia (VaD) [3] , which confers an increased risk of death and institutionalization [4] . Neuropsychiatric symptoms can induce marked disability in patients with dementia and increase caregiver distress [5] . Several studies have found that neuropsychiatric symptoms are common both in patients with AD and with VaD [6] [7] [8] [9] [10] .
Some studies suggested that neuropsychiatric symptoms were more common in VaD than in AD, but others report conflicting observations [7] [8] [9] . These discrepancies might be caused by different VaD diagnostic criteria with variable sensitivity and specificity, and use of different evaluation tools for neuropsychiatric manifestations [11] [12] [13] [14] [15, 16] ; and a score of less than 12 on the Hamilton Depression Scale (HAMD for 17 items) [17] . Participants were excluded if they met the DSM-IV diagnostic criteria for depressive disorder [14, 18] . Other exclusion criteria included heart failure, respiratory failure, other organ failure, pregnancy, or a tumor that could put the patient at special risk; a history of neurodegenerative diseases including Parkinson's disease, AD, multiple system atrophy, and Huntington's disease that could interfere with the efficacy evaluations; and inability to perform neuropsycho logical tests due to severe aphasia. We also excluded patients with cerebral hemorrhage or delirium.
In addition, a serologic test for syphilis, folic acid, vitamin B12 and thyroxin levels were examined to exclude other causes of dementia.
Assessments and measures
The severity of cognitive status was assessed by the MMSE [17, [19] [20] [21] . The MMSE is one of the most widely used screening instruments for dementia, and provides a total score ranging from 0 to 30, with lower scores indicative of greater cognitive impairment [22] . It was administered to the patients to obtain an overall level of current cognitive function. 
Statistical analysis
The measurement data were expressed as mean ± standard deviation (SD). Group differences were analyzed using the unpaired t-test. All statistical analyses were performed with SPSS 11 (SPSS Inc., Chicago, IL, USA) for Windows operating system (Microsoft, Redmond, WA, USA) with a significance level set at P < 0.05.
results

Demographic data and baseline characteristics between the two groups
There were no significant differences between the two groups with respect to sex, age, race, educational level and weight. The HAMD score in the VaD group (5.5 ± 4.2) was similar to that in the control group (5.6 ± 4.4, P > 0.05).
Comparison of the NPI subscale scores and total scores between the two groups Table 1 shows the NPI mean scores in the VaD group and the control group. Total mean scores of the NPI in the VaD group were higher than that in the control group (P < 0.01). The subscale scores of NPI, including delusions, hallucinations, depression, apathy, irritability, agitation, aberrant motor behavior and change Comparison of the NPI subscale scores and total scores between mild, moderate and severe VaD subgroups Table 2 Recently, the reliability and validity of the Chinese version of the NPI in patients with AD have been assessed in mainland China [26] .
The prevalence and manifestations of neuropsychiatric disturbances in VaD and mixed AD/VaD have been well-recognized [36] . Some disturbances such as delusions, hallucination, agitation, and aberrant motor behavior were more common in advanced dementia [34, 36] .
The mean composite scores of the apathy and sleep disturbance domains in patients with cortical VaD were previously shown to be significantly higher than those in the patients with AD after controlling for years of education and MMSE score [36] . In this study, 
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